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and/orprotectspecies.Planspublishedby theU.S. FishandWildlife Service(Service)
aresometimespreparedwith theassistanceofrecoveryteams,contractors,Stateagencies,
andotheraffectedandinterestedparties. Plansarereviewedby thepublicandsubmitted
to additional peerreviewbeforetheyareadoptedby theService. Theobjectivesofthe
planwill beattainedandany necessaryfinds madeavailablesubjectto budgetaryand
otherconstraintsaffectingthepartiesinvolved, aswell astheneedto addressother
priorities. Recoveryplansdo notobligateotherpartiesto undertakespecifictasksand
maynotrepresenttheviewsnortheofficial positionsor approvalofanyindividualsor
agenciesinvolved in developingtheplan,otherthantheU.S. FishandWildlife Service.
Recoveryplansrepresenttheofficial positionoftheU.S. FishandWildlife Serviceonly
aftertheyhavebeensignedby theDirector orRegionalDirectorasapproved. Approved
recoveryplansaresubjectto modificationasdictatedby newfindings, changesin species
status,andthecompletionof recoverytasks.

By approvingthisrecoveryplan,theDirectoror RegionalDirector certifiesthat thedata
usedin its developmentrepresentthebestscientificandcommercialinformation
availableat the time it waswritten. Copiesof all documentsreviewedin the development
oftheplanareavailablein theadministrativerecord,locatedat theAshevilleField Office
in Asheville,NorthCarolina.

LITERATURE CITATIONS of this documentshould readasfollows:

U.S. FishandWildlife Service. 1997. RecoveryPlanforArabisperstellataBraun
(Braun’sRockcress).Atlanta, GA. 21 pp.

Additional copiesmay be purchasedfrom:

FishandWildlife ReferenceService
5430GrosvenorLane, Suite110
Bethesda,Maryland20814

Telephone:301/492-6403or
1-800/582-3421

Feesfor recoveryplansvary, dependinguponthe numberof pages.
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EXECUTIVE SUMMARY

Current SpeciesStatus:Arabisperstellatawaslisted asendangeredby theU.S. Fish
andWildlife Servicein 1995. Factorscontributingto its endangeredstatusareits
extremelylimited range,lossofhabitat,competitionfrom invasiveexoticplants,and
otherdetrimentalimpactsthat resultfrom sitedisturbance.

HabitatRequirementsand Limiting Factors:Threatsto Braun’s rockcressarelossof
habitatthroughexoticplantinvasion,grazingandotherdirectimpacts,and development
(homeandroadconstruction). Pressurefrom thesethreatswill increase. Also, because
this speciesis apoorcompetitor,it maybeparticularlyvulnerableto exoticplant
invasionsandotherdisturbancesthatmakeits habitatmoresuitablefor aggressive
competitors.

RecoveryObjective: Delisting.

RecoveryCriteria: Arabisperstellatawill be consideredfor reclassificationfrom
endangeredto threatenedwhentengeographicallydistinct self-sustainingpopulations
consistingof50 plantsormoreeachareprotectedwithin asignificantportionof its
historic rangein KentuckyandTennessee.At leasthalfoftheseshouldbepopulations
consistingof 100 plantsor more. It mustalsobe shownthat thesepopulationsarestable
or increasingthrough5 yearsofmonitoring.

DelistingArabispersiellatawill be consideredwhen20 geographicallydistinct
self-sustainingpopulationsareprotectedin KentuckyandTennesseeandit hasbeen
shownthat theyarestableafteranother5 yearsof monitoringfollowing reclassification.
Theestimateddatefor recoverycompletionis 2020.

Actions Needed:

1. Developa siteprotectionplanfor all occurrencesrangewide.
2. Conductinventoriesin an effort to locatenewpopulations.
3. Determinethe species’demographictrends.
4. Determinewhetherpopulationsareself-sustaininganddeterminethe

populationattributesneededto attainviability.
5. Determineoptimalhabitatconditions.
6. Developa sitemanagementstrategyfor thespecies.
7. Secureandstoreviableseeds.
8. Annually reviewrecoveryefforts.
9. Developa public educationplan.

Total EstimatedCost ofRecovery($0OOs): Unableto determineatthis time.

DateofRecovery: Theyear2020,providedthat recoveryactionsarefundedand
recoverycriteriaaremet.
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PART I

INTRODUCTION

Arabisperstellata(Braun’srockcress)is aperennialherbthatgrowsin calcareous
mesophyticandsub-xericforestsin north-centralKentuckyandnorth-centralTennessee.
It wasoriginally describedby E. LucyBraun(1940)basedon her discoveryofthetaxon
in Kentuckyseveralyearsearlier.

Thespeciesis listed asendangeredby theU.S. FishandWildlife Service(Service)under
theEndangeredSpeciesAct (Act) (Service1995). Factorscontributingto this species
endangeredstatusare its extremelylimited range,lossofhabitat,competitionfrom
invasiveexoticplants,andotherdetrimentalimpactsthat resultfrom sitedisturbance.

DESCRIPTION

Brauns rockcressis distinguishedfrom othermembersofthegenusArabisby thewhite
stellate(star-shaped)hairson stemsandleavesthat givetheplant agrayishappearance.
Thesestellatehairsaremixed with simplehairson theuppersurfaceofthe leaves.
Additionally, Braun’srockcressis aperennial,while mostotherArabis speciesare
biennials. Informationfrom a generaldescriptionprovidedin GleasonandCronquist
(1991)wasusedin thefollowing summary. Thestem,which canreach80 centimeters
(cm) or31.5 inchesin length(but is usuallymuchsmaller),is branchedat thebaseand
canbe decumbentor partiallyerect. Themostly lanceolatestemleavesareauriculateat
thebasewheretheyclaspthestem. Leafsize(2 to 5 cm) becomesreducedon theupper
stem,andtheshapemaybecomemoreovate. Small whiteto lavenderflowersare
producedin a terminalracemeandarebarelyemergentbeyondthesepals. Thefruit is a
round,elongate,anddenselyhairy silique. Flowersareproducedfrom late March to early
May; fruits maturefrom mid-Mayto earlyJune.

Althoughvarietiesof this speciesarenotrecognizedin recenttreatments(Rollins 1993),
in thepast,two varietiesweredistinguishedbasedon sizeanddegreeofpubescence
(Rollins 1960). Theformerly recognizedvarietiesarealsogeographicallyseparated,with
thelargervariety (ampla)occurringin Tennesseeandperstellataoccurringin Kentucky
(Rollins 1993, KentuckyStateNaturePreservesCommission[KSNPC] 1996a).

Arabisshortii is very similar in appearanceto A. perstellataandis co-occurringwithin its
range. As notedpreviously,thestellatepubescence,in this caseparticularlyon theupper
sideofthe leaves,is distinctive. Rollins (1993)usesthelongerpetioles(>4 millimeters
[mm] long) andthe largersiliques(>1 mm wide) to distinguishA.perstellatafrom
A. shortii.



DISTRIBUTION

Arabisperstellatais presentlyknownfrom two separatesectionsoftheInteriorLow
PlateausPhysiographicProvince;theBlue GrassSection(Kentucky),andtheCentral
BasinSection(Tennessee).Both areaswherethis plantis foundarepredominantly
underlainby sedimentsof Ordovicianage(QuartermanandPowell 1978). In theBlue
GrassSectionofKentucky,Braun’srockcressis foundin threecounties--Franklin,Henry,
and Owen. In Tennessee’sCentralBasinit is foundin DavidsonandRuthefford
Counties. In Kentuckythespeciesis associatedwith asingleriver drainage--the
KentuckyRiver. In Tennesseeit is principallyfoundin the StonesRiver drainagebut is
also foundalongtheCumberlandRiver severalmilesdownstreamofthe StonesRiver
confluence.

HABITAT

Braun’srockcressoccurson the slopesof calcareousmesophyticandsub-xericforest
types. Theoccurrenceofthis speciesdoesnot appearto be limited to aparticularslope
aspect,elevation,ormoistureregimewithin theslopeforests. It is, however,sun
intolerantandalwaysoccursin at leastpartialshade. Thelargestandmostvigorous
populationsoccuron moistmid- to upperslopesites. Plantsareoftenfoundaroundrock
outcrops,protectedsiteson thedownslopesideoftreebases,andsitesofnatural
disturbance,suchastalusslopesand animaltrails. It is rarelyfoundgrowingamongthe
leaflitter andherbaceouscoverof theforestfloor.

GEOLOGY

Within theBluegrassSectionoftheInteriorLow Plateausin Kentucky,theLexington
LimestoneFormationis commonon theslopesentrenchedby theKentuckyRiver andits
majordrainages(McDowell 1986). All but one oftheKentuckyoccurrences’ofArabis
perstellataareon the GrierandTanglewoodmembersofthis formation. Evenwhere
othermemberswith amoresubstantialshalecomponent(ClaysFerry) occurimmediately
adjacentto sitesfor this plant, thepopulationsareconfinedto theGrier andTanglewood
members.Theexceptionis thepopulationin HenryCounty,Kentucky,occurringon what
is mappedasKopeand ClaysFerrymembersthat haveahighershalecomponentthan
LexingtonLimestone. However,theplantsoccuron limestoneoutcropsatthis site,and
CallowayCreeklimestone(75 to 85 percentlimestone)is mappedat slightly higher
elevationson this sameslope,sothehabitatmaybe consistentwith othersitesin its high
limestonecomponent.

In reviewingthedistribution ofLexingtonLimestoneFormation,particularlytheGrier
andTanglewoodmembers,it is clearthatArabisperstellatais not limited by availability

‘The term“occurrence”isusedto describea geographicallyisoltedsetof plants. In this planan
occurrenceis definedasa group of plantsseparatedfromotherplantsby geographicandlorhabitat
discontinuity,suchasroadsor streams,orby adistanceof approximatelyone-halfmile. This mayormay
notbea truepopulation. Until moredetaileddemographicstudiesareconducted,it is notpossibleto
determinethedegreeof geographic/habitatisolationneededto beconsideredatruepopulation.
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ofthis typeoflimestone. Areaswith this typeofgeologicsubstrate,havingthesame
topographyandplant communitiesasthoseat whichBraun’srockcressis known,
continuesouthinto WoodfordandAndersonCounties,Kentucky. However,this species
hasnot beenfoundin theseareasdespiteseveralinventoryattempts(Jones1991,KSNPC
1 996a).

In Tennessee,A.perstellatasitesarerestrictedto theCentralBasinSection,which, like
theBlue GrassSection,is underlainby Ordovicianlimestones. Theprimaryrocksofthe
Arabis occurrencesin DavidsonCountyareLebanonandCartersLimestone,while the
sitesin RutherfordCountyarecharacterizedby LeipersandCatheysLimestone,aswell as
Bigby-CannonLimestone(Wilson 1965, 1966a,1966b).

SOILS

Thesoils arelimestone-derivedat Arabisperstellatasites,and arock outcropcomponent
is usuallypresentin thesoil complex. Jones(1991)reviewsthespecificsoils occurringat
thesesites. A clay subsoil is alsocommon,butanotabledifferenceis theacidity ofthe
Tennesseesoils comparedwith theneutralto moderatelyalkalineKentuckysoils (Jones
1991,McDonaldetal. 1985).

VEGETATION AND ASSOCIATES

CommoncanopytreesoftheslopeforestswhereBraun’srockcressgrows areAcer
saccharum(sugarmaple);Quercusmuhlenbergii(chinquapinoak);Celtusoccidentalis
(hackberry);andAesculusgiabra(Ohiobuckeye). Jones(1991)listed thespeciesthat are
mostindicativeofArabisperstellatahabitatasSax~fragavirginiensis(earlysaxifrage);
Sedumpuichellum(stonecrop);Arabislaevigata(smoothrockcress);Drabaramosissirna
(branchedwhittlowgrass);Phaceliabipinnat~fida(forestphacelia);Asplenium
rhizophyl/um(walking fern);Pellaeaatropurpurea(purplecliff-brake); andHeucherasp.
(alumroot). Theseherbaceousspeciesareall commonforestforbs in Kentuckyand
Tennessee,with theexceptionofDraba ramosissima,which is rarein Tennesseeand
consideredof SpecialConcernby theTennesseeDepartmentofEnvironmentand
Conservation’sDivision ofNaturalHeritage. Jones(1991)alsoprovidesa
comprehensivelist ofassociates.
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LIFE HISTORY! ECOLOGY

Thelife historyofBraun’srockcresshasbeendescribedby Braun(1956)and is briefly
sumniarizedhere. A rosettethat persistsfor 2 yearsis formedthefirst yearfollowing
germination. During this timethetaprootbecomesestablished.Thefollowing yeara
stemis producedfrom therosette;in subsequentyears,newgrowthis produced,
especiallyadditionalbranchingandstems. Plantsarereportedto live up to 5 years(Jones
1991).

Braun’srockcressis nevera commoncomponentofthegroundflora. It usuallyoccursin
smallgroups(especiallyaroundrock outcrops)orasscatteredindividuals. Thesmall size
of thepopulations,thespecies’specializedhabitat,andits apparentinability to expand
into availableorsimilar habitatssuggeststhat Braun’srockcressis apoorcompetitor.
This inability to competehaslikely limited its distributionandabundance.Althoughits
habitatis usuallydisturbance-mediated,it is adaptedto ahighly specializedsetof
environmentalconditions. It appearsthatthis speciescannotwithstandvigorous
competitionfrom invasiveweedsorevennativeherbaceousspecies.

Arabisperstel/ataapparentlydeclinesaftercertainlevelsofdisturbance,suchasheavy
grazing,andlargepopulationsarenot foundin degradedforestswhereweedy
opportunisticplant specieshavereplacedthenativegroundflora. Themostcommonand
aggressiveweedin theseforesttypesisAlliariapetiolata (Europeangarlicmustard),a
naturalizedbiennialpestthat posesaseverethreatto woodlandsin theUnited States.
Disturbedforestsaremostsusceptibleto rapidEuropeangarlic mustardinvasion,and
disruptedsoil is mostsuitablefor its establishment(Nuzzo 1991). Europeangarlic
mustarddirectly competeswith Braun’s rockcressfor areasof naturaldisturbanceonceit
hasbecomeestablishedin aforest. It alsodestroystheforestcompositionand structure
asit rapidly colonizesandsupplantsnativevegetation. Althoughmanagementschemes
forthecontrolofEuropeangarlic mustardarebeingtested,thework is beingattemptedat
only a few sites,andthespeciescontinuesto spreadinto naturalareas.

Arabisperstellatamaydependon diversesmall naturaldisturbancesthat exposebare
ground,suchastreefalls, erosionaroundsurfacerock, deertrails, andturkeyscratching.
If theseprocesseshavebeeninterrupted,habitatfor this speciesmayno longerbe
available. This disruptionofnaturalprocessescreatedby changesin landuseis likely
affectingthestatusofArabisperstellata.

Arabisperstellatais probablypollinatedby insects,but thevectoris not knownnoris it
clearwhetherit is self-fertile. It hasno specificmorphologicalmechanismfor seed
dispersal;it is likely that dispersalis occurringthroughwind or gravityratherthananimal
movements.Seedsareprobablymostcommonly disperseddownslope.Jones(1991)
suggestedthat plantsin thestableupperslopes(usuallyamongtherock outcroppingat a
slopebreak)maybe supplyingseedsto chronicallyerodedareasbelow. Hesuggeststhat
mortality would be highon theselower slopes.
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Arabisperstellataproducesviableseeds,andplantscaneasilybegrownfrom seedsunder
greenhouseconditions. It is not known, however,whethertheplant dependson aseed
bankto takeadvantageofopportunitiesfor seedgerminationand establishment.Bloom
(1988)foundthat seedsofArabislaevigata,a biennialrockcressco-occurringwith
A. perstellata,remainedgerminablefor severalyearsandfoundevidenceofaseedbank.
It was alsofoundthat thepresenceofleaflitter suppressedgerminationin A. laevzgata
(Bloom 1988);this is likely a commonfactoraffectinggerminationin woodland
herbaceousspeciesand, consideringthehabitatforA.perstellata,couldalsobe afactorin
its germination.Medley (University ofIllinois, in. litt.) notedthatin severalofthelarger
populationsin Kentucky,thespeciesoccursmostly in areasclearedofherbaceous
vegetationandleaflitter by pastcolluvial slippageandbelievesthelackofleaflitter is
likely arequirementfor seedgerminationorseedlingsurvival.

SeedlingsofArabisperslellatahavebeenobservedin thefield, sometimesin good
numbers(KSNPC 1996a). Thedry conditionsatsomesiteslikely increasemortality
rates. AutecologicalevidencefromA. laevigataindicateswateravailability maybea
factoraffectingseedgermination(Bloom 1988). SeedlingsurvivalofA. Iaevigatamay
increasein yearsofhigh rainfall throughthe spring andearlysummermonths. This
additionalrainfall would createmoistsoil conditionsthroughthis critical periodof
seedlinggrowth.

If suitablehabitat is available,reproductionappearsto besuccessful,but it is not clear
whetherit is successfulat sufficientlevelsto maintainpopulationviability. Thefactors
affectingseedlingestablishmentarenot knownnoris it knownwhetherseedproduction
changesin different environments. Studiesofa congenericperennialspecies(Arabis
fecunda)suggestthatmultiple life history strategiesareemployedwherethe
environmentalconditionsarehighly dynamic(LesicaandShelly 1995). Life history
studiesofArabisperstellataarecritical to understandinghowthis plant adaptsto its
dynamichabitatandyetis not anaggressivecompetitor.

REASONSFOR LISTING

Arabisperstellatais vulnerableto extinctionbecauseofits very small range,low
abundance,anddecliningnumberof occurrences.Twenty-five extantoccurrencesare
knownfrom Kentuckyandthreefrom Tennessee.Thefull rangeofthis speciesin
Kentuckyis an approximately200-square-milearea,with threedisjunctpopulationsin
Tennessee.Thisnarrowrangemakesthe speciesvulnerableto potentialcatastrophic
phenomena,suchasdiseaseandtheeffectsofweatherandclimate. Also, population
levelsaredeclining;eightsitespreviouslyknownin Kentuckywerefoundto be
extirpatedduring 1996(KSNPC 1996a). Fourhistoricaloccurrencesin Tennesseeare
presumedextirpated(Jones1991),includingonesubmergedby damconstruction.

Primarythreatsto this speciesarelossof habitatthroughexoticplant invasion,grazing
and otherdirect impacts,anddevelopment(primarily homeandroadconstruction).
Pressurefrom thesethreatswill increase. Also, becauseBraun’srockcressis notan
aggressivecompetitor,it maybeparticularlyvulnerableto exoticplantinvasionandother
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disturbances,makingits habitatmoresuitablefor aggressivecompetitors. Otherthreats
mayalsobeplaying arole, asoneof thepopulationsonElkhom Creek,FranidinCounty,
Kentucky,hasdeclinedby 80 to 90 percent(Medley in litt.) with no readily observable
changesin thehabitat.

CONSERVATION MEASURES

Site Protection

Siteprotectionefforts in Kentuckyhaveresultedin naturalarearegistryagreementswith
two adjacentlandownersto protecta singleoccurrence.A registryagreementis alsoin
placefor theScalesMountainoccurrencein RutherfordCounty,Tennessee.Registry
agreementsarenonbindingformal agreementsmadewith landownerswho areamenable
to voluntaryconservationoftheir property;in thesecases,specificallyfor theprotection
ofBraun’srockcresspopulation(s).

All oftheoccurrencesin Kentuckyhavebeenquality rankedby assigningaletter
designation(Figure1) basedon thefollowing criteria:

A - A populationof200 ormoreplants,wherelittle to no habitat
restorationis needed;siteis atleast10 acresofcontinuousforest.

B - A populationof 100 to 199 plants,wherelittle habitatrestorationis
needed;site is at least10 acresofcontinuousforest.

C - A populationof50 to 100plants,wherethehabitatis degraded;site
with lessthan 10 acresofcontinuousforest.

D - A populationoffewer than50 plants,wherethehabitatis degraded;
sitewith lessthan 10 acresofcontinuousforest.

In assessingan occurrence,somerankingcriteriaoverlapbetweenlevels. In thesecases
thedegreeof threatandtheprobabilityof successfullyprotectingthesiteareconsidered
in the final rankingassignment.Thedistributionmapcanbeusedin developinga
comprehensivestrategyfor siteprotection,particularlyin achievinga goodrepresentation
of geneticdiversity (basedon geographicdistribution)for thespeciesandin assessingthe
importanceof individualsites.

Eighteenlandownersin FranklinCounty,Kentucky,wereinformedabouttheoccurrence
ofBraun’srockcresson theirpropertyby letter from theKSNPC. Theywereinvitedto an
informationalmeetingaboutthe species.Onepropertyownerattendedandanothercalled
to expressinterestin receivingmoreinformationby mail.
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Current Legal Protection

Althoughit is listedasendangeredby theStateofKentucky(KSNPC 1996b),thereis no
Statelegislationthat ptovidesprotectionforArabisperstellata. In Tennessee,theState’s
rareplant law restrictsthesaleofendangeredplantswithout a licenseto ensurethat plants
arebeingpropagatedratherthancollectedfrom thewild. Collectionor disturbanceof
A.perstellataon privatelandwithoutthepermissionofthe landowneroron public landis
alsoprohibitedby this law (TennesseeDepartmentofConservation1987 [now knownas
theTennesseeDepartmentofEnvironmentandConservation]).

TheAct providesadditionalprotectionto populationsthatareonFederallandandto
otherpopulationswhenthetakingis in violation ofany Statelaw, including Statetrespass
laws. Protectionfrom inappropriateinterstatecommercialtradeis alsoprovided.

Surveys

An inventoryfor potentialadditionalpopulationswasconductedin 1996;twelvenew
siteswerefound(KSNPC 1996a). In spiteof effortsto find newoccurrencesoutsidethe
knownrange(adjacentcounties,drainages,ortopographicquadrangles),nonewere
found.

SeedDepository

TheCenterfor PlantConservationattheIvlissouri BotanicalGardencollectedan
estimated3,000seedsfrom sevenpopulationsofArabisperstellatain 1996(six from
Kentucky andonefrom Tennessee).Seedviability wasconfirmed,andtheremaining
seedswere eitherstoredat their facility or depositedat theNationalSeedStorage
Laboratoryat Fort Collins, Colorado. Theywill testtheseedsfor viability every5 years
andre-collectasneeded.
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PART II

RECOVERY

A. RecoveryObjectivesand Criteria

Arabisperstellatawill be consideredfor reclassificationfrom endangeredto
threatenedstatuswhen10 geographicallydistinct self-sustainingpopulations
consistingof 50 plantsormoreeachareprotectedwithin a significantportionofthe
species’rangein KentuckyandTennessee.At leasthalfoftheseshouldbe
populationsof 100 plantsor more. It mustalsobe demonstratedthat these
populationsarestableor increasingthrough5 yearsof monitoring. Protectioncanbe
achievedthroughownershipby governmentor privateactions. It canalsoinclude
legal dedicationor theplacementofconservationeasementson privateland. Site
registrymaybeusedto protectup to threeofthesites;it is expectedthatthis form of
protectionwill bepreferredfor lower-qualitysites. All protectedsitesmusthave
managementplansor agreementsin placethatensurethelong-termmaintenanceof
Arabisperstellatahabitat.

DelistingArabisperstellatawill be consideredwhen20 geographicallydistinct
self-sustainingpopulations,alsoconsistingof50 or moreplantseach,areprotectedin
KentuckyandTennesseeandit hasbeendemonstratedthattheyarestableor
increasingafter another5 yearsofmonitoringfollowing reclassification.Registry
agreementsmaybe usedfor up to six ofthesesites. Theestimateddatefor recovery
completionis 2020.

Becauseoftheproximity oftheoccurrencesofBraun’srockcress,protected
populationsmustbe distributedthroughouttherangein orderto decreasethe
probabilityofa catastrophiceventimpactingall theprotectedoccurrences.A
protectionstrategyshouldconsiderthedistributionof occurrencesin conjunctionwith
the quality of theseoccurrences.
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B. Narrative Outline

1. Developa site protection plan for all sitesrangewide.

1.1 Establish protection goalsfor eachsite. Basedoninformation obtained in
the 1996survey(KSNPC 1996a),protectiongoals(i.e., acquisition,voluntary
landownerprotection,etc.)canbe determinedfor eachsite(occurrence).Site
rankingwill considerthesite quality andnumberofplantsandassesswhether
otherthreatshamperprotection. A comprehensiveprotectionplanis needed
to ensurethat goodrepresentationofgeneticdiversity throughouttherangeis
accomplished.

1.2 Pursue land acquisition or other protection measuresas identified in the
site protection plan. Contactlandownersaboutsiteprotectionoptionsand
negotiateappropriateaction.

2. Conduct inventories in an effort to locate new populations. An inventory
conductedin Kentuckyin 1996(KSNPC1996a)increasedthenumberofknown
sites,andseveraloftheseweresomeofthe highest-qualitysitesdiscoveredto date.
Additional surveysareparticularlywarrantedin Tennesseeand,to a lesserdegree,
in Kentucky.

3. Determinethedemographictrends. Developacensustechniquethatwill detect
generaldemographictrendsin thepopulationnumbers. Criteriato beusedin the
censusmust evaluatepopulationviability andidentif~j threatsat eachsite. For
instance,size classesshouldbe usedin conjunctionwith populationcountsto
determinewhetherpopulationnumbersarechangingandwhetherdemographic
shifts areoccurring. Thecensustechniquecanalsobeusedto determinewhether
moreintensivemonitoringmaybeneededat a site. An effort shouldbe madeto
includeasmanyrepresentativepopulationsasfeasible.

4. Determinewhetherpopulationsareself-sustaininganddeterminethe
population attributes neededto attain viability. Aspectsofthe life historythat
are to be specificallyaddressedin thesestudiesare: (1) ageclassdistribution
relative to population stability; (2) minimum viable population size; (3) the role of
seedlingestablishmentin populationstability; (4) pollinationandself-fertilization;
(5) seeddispersal;and(6) longevityofseedsundernaturalconditions.

5. Determineoptimal habitat conditions. Environmentalfactorsaffect population
success.A descriptionoftheoptimalconditionsfor thespeciesis neededin
evaluatingmanagementapplicationsandevaluatingsitesfor protection. Studies
shouldspecificallyaddressthefollowing: (1) theroleofdisturbance(asanatural
factorandasathreat);(2) competition,and(3) moisturerelationsin seed
germinationand establishmentandadult plantgrowth.

6. Developand implement a sitemanagementstrategy for the species.
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6.1 Investigateand utilize methodsfor controlling exotic plant species(i.e.,
European garlic mustard) that are threatening Arabisperstellata
populations.

6.2 In destabilizedareasand where erosion is excessive,developand
implement methodsof appropriate unobtrusive erosioncontrol.

6.3 Developand implement a comprehensivemanagementplan for this
speciesthat addresseshabitat restoration and population needs.

7. Secureand storeviable seeds.This aspectofrecoveryhasbeenaccomplishedby
theCenterfor Plant Conservation.

8. Develop materials to inform the public about the statusof the speciesand the
recovery plan objectives. Public supportfor theconservationof Braun’s
rockcresscouldgreatlyencouragelandownerassistancein conservationefforts.
However,informationalmaterialshouldnot identify theplant’spreciselocationsin
orderto discouragevandalismto, orcollectionof, wild populations.

Informationalmaterialsshould stresspragmaticreasonsfor speciesconservationas
well asintellectual,aesthetic,ormoralconsiderations.Backgroundinformation
aboutthepharmacological,agricultural,oreconomicpropertiesofthespecies,its
congeners,orotherplant family relativeswill help addressthe questionsfrequently
posedby laypersons.

8.1 Prepare and distribute news releasesand informational brochures.
Informationalmaterialsshouldbe preparedaboutthestatus,significance,
andrecoveryofthespecies.Newsreleasesshouldbe distributedboth to
majornewspapersin thespecies’rangeandto smallernewspapersin the
vicinity ofthespecies’habitat. Interpretivedisplaysandbrochuresshouldbe
developedforuseon public landor in public schools. Thesematerials
shouldstressthefragile natureofthis rareplant’shabitat.

8.2 Prepare articles for popular and scientific publications. Published
articlesarenecessaryto inform local citizensandpublic officials aboutthe
needto protectBraun’srockcressin its nativehabitatandto encouragetheir
enthusiasticcooperationin conservationefforts. Scientificpublications
shouldidentify themostpressingneedsfor furtherstudiesandseekthe
assistanceofcollegeanduniversityresearcherswho havestudiedthisor
closelyrelatedspecies.

9. Annually assessthesuccessof recoveryeffortsfor the species. Thetimely
reviewofnewinformationandtheevaluationofongoingprogramsare essentialto
ensurethatfull recoveryoccursasrapidly andefficiently aspossible. Monitoring
informationmayrevealnewproblemsorrequireshifts in theallocationof
resourcesto monitoring;research,andmanagementprojects. Population
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performanceshouldbe comparedto preestablishedtargets,andmorerigorousor
frequentmonitoringprogramsshouldbe implementedif populationsdecline
belowthepreestablishedthresholds. Pilot andfull-scalemanagementprojects
shouldalsobereviewedto ensuretheir continuingeffectiveness.
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PART III

IMPLEMENTATION SCHEDULE

Priorities in column I ofthefollowing ImplementationScheduleareassignedasfollows:

1. Priority 1 - An actionthat mustbetakento preventextinctionorto preventthe
speciesfrom decliningirreversiblyin theforeseeablefuture.

2. Priority 2 - An actionthatmustbe takento preventasignificantdeclinein
speciespopulation/habitatquality or someothersignificantnegativeimpact
shortofextinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Key to Acronyms Usedin This Implementation Schedule

ES - EcologicalServicesDivision, U.S. Fish andWildlife Service
FA - FederalAgencies
FWS - U.S. Fishand Wildlife Service
R4 - Region4 (SoutheastRegion),U.S. FishandWildlife Service
SCA - StateConservationAgencies
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BRAUN’S ROCKCRESSIMPLEMENTATION SCHEDULE

Priority NumberTask
—

I I

TaskDescription DurationTask

3 years

ResponsibleAgency CostEstimates(SOOOs)

Comments

Establishprotectiongoals.

FWS

R4/ES

Other

SCA,FA 3.0 5 0

7

7 S

1 2 Pursueland acquisitionorother
protectionmeasuresidentified in
Task 1.1.

Continuous R4/ES SCA,FA - - - Concurrentwith Task1.1. Costnot
determinable.

3.0 Determinedemographictrends. 5 years R4lES SCA,FA 5.0 5.0 5.0

1 4.0 Determinewhetherpopulationsare
self-sustainingandattributesneeded
to attainviability.

5 years R4IES SCA,FA 2.0 2.0 2.0 Concurrentwith Task3.0.

1 5.0 Determineoptimalhabitat
conditions.

Continuous R4IES SCA,FA 2.0 2.0 2.0

1 6.1 Investigateandusemethodsfor
controllingcompetitiveexotic plant
species.

Continuous R4IES SCA,FA 10.0 10.0 10.0 Concurrentwith Task5.0.

1 6.2 Developandimplementmethodsof
erosioncontrol.

3 years R4IES SCA,FA 5.0 5.0 5.0 Concurrentwith Task5.0.

1 6.3 Developandimplement
managementplan.

3 years R4/ES SCA,FA 2.0 4.0 8.0 Concurrentwith Task5.0.

2 2.0 Conductinventoriesin aneffortto
locatenewpopulations.

Continuous R4IES SCA,FA 3.0 3.0 3.0

‘4

)



BRAUN’S ROCKCRESSIMPLEMENTATION SCHEDULE

P

Priority

T

Task

Number TaskDescription
Task

Duration

ResponsibleAgency I
—

FWS j__Other

CostEstimates(SOOOs)
—

FYi FY2 py~
—

- - -

Comments

2 7.0 Secureandstoreviableseeds. Completed R4/ES SCA,FA Taskcompleted.

8.1

andinformationbrochures.

Prepareanddistributenewsreleases Continuous R4IES SCA,FA 1.0 1 0 1 0

2 8.2 Preparearticlesfor popularand
scientificpublicationanddistribute
newsreleasesandinformation
brochures.

Continuous R4IES SCA,PA 1.0 I 0 I 0

Annuallyassessrecoveryefforts ~

is



PART IV

LIST OF RECIPIENTS

Thefollowing agencies,organizations,andindividualsweremailedcopiesofthedraft of
thisrecoveryplan. This doesnot imply thattheyprovidedcommentsorendorsedthe
contentsof theplan.

Mr. TommyBryant
HenryCounty
P.O. Box 202
NewCastle,Kentucky40050

Mr. HornsD. West
OwenCountyJudge
P.O.Box 465
Owenton,Kentucky40359

Mr. David W. Hughes
Franklin CountyJudge
315 W. Main Street
Frankfort,Kentucky40601

Mr. Hal Bryan
Eco-Tech
P.O.Box 8
Frankfort,Kentucky40602

Chairman
EnvironmentalQuality Commission
KentuckyNatural Resourcesand

EnvironmentalProtectionCabinet
Fort BoonePlaza,18 Reilly Road
Frankfort,Kentucky40601

Lt. Col. JohnWhisler
NashvilleDistrict Engineer
U.S. Army CorpsofEngineers
P.O.Box 1070
Nashville,Tennessee37202-1070

Commissioner
KentuckyDepartmentofAgriculture
CapitalPlazaTower
Frankfort,Kentucky40601

KentuckyNaturalResourcesand
EnvironmentalProtectionCabinet

5th Floor, CapitalPlazaTower
Frankfort,Kentucky40601

CommissionerofParks
KentuckyDepartmentofParks
10th Floor, CapitalPlazaBuilding
Frankfort, Kentucky40601

DepartmentofBotany
NationalMuseumofNaturalHistory
SmithsonianInstitution
Washington,DC 20560

Director
TheNatureConservancy
50 VantageWay, Number250
Nashville,Tennessee37228-1504

Director
TheNatureConservancy
642 WestMain Street
Lexington,Kentucky40508-2018

Director
Division ofField Services
Departmentfor SurfaceMining

Reclamation
KentuckyNaturalResourcesand

EnvironmentalProtectionCabinet
5thFloor, CapitalPlazaTower
Frankfort,Kentucky40601

DirectorandStateGeologist
KentuckyGeologicalSurvey
311 BreckinridgeHall
UniversityofKentucky
Lexington,Kentucky40506

Mr. GeorgeC. Miller, Director
Knoxville FieldOffice
Office ofSurfaceMining
ReclamationandEnforcement
530 Gay Street,SW., Suite500
Knoxville, Tennessee37902
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Mr. William J. Kovacic
Office of SurfaceMining
2675 RegencyRoad
Lexington,Kentucky40503-2922

Dr. Faith Campbell
ResourceSpecialist
NaturalResourcesDefenseCouncil
1350 NewYork Avenue,NW.
Washington,DC 20005

*Ms AndreaShea

Divisionof naturalHeritage
TennesseeDepartmentof Environment

andConservation
401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447

Dr. MaureenCunningham
102 LakeHills Drive
OakRidge,Tennessee37830-4233

Dr. JerryM. Baskin
Schoolof Biological Sciences
University of Kentucky
Lexington,Kentucky40506

Mr. GeorgeDodson
EnvironmentalPlanner
Departmentof theAir Force
77 ForsythStreet,SW., Suite295
Atlanta,Georgia30335-6801

Mr. D. Elmo Lunn
TechnicalSecretary
WaterQuality ControlBoard
Departmentof Public Health
621 CordellHull Building
Nashville,Tennessee37219

Mr. ReginaldReeves,Director
EndangeredSpeciesDivision
TennesseeDepartmentof Environment

andConservation
401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447

Mr. JackL. Davis,Manager
NavigationSystemModification
TennesseeValley Authority
524Union Avenue
Knoxville, Tennessee37902-1499

Mr. SteveParks
ChiefAdministrativeOfficer
TennesseeUpperDuckRiver

DevelopmentAgency
201 E. DepotStreet
Shelbyville,Tennessee37168

RegionalAdministrator
Attention: EndangeredSpeciesCoordinator
U.S. EnvironmentalProtectionAgency
Atlanta FederalCenter
61 ForsythStreet
Atlanta, Georgia30303-3104

TennesseeStatePlanningOffice
Attention: Mr. Keel
660Capitol Hill Building
Nashville,Tennessee37219

Mr. RobertMcCance,Jr,Director
KentuckyStateNaturePreserves

Commission
801 SchenkelLane
Frankfort,Kentucky40601-1403

TennesseeNative PlantSociety
do Departmentof Botany
Universityof Tennessee
Knoxville, Tennessee37916

The GardenClub of America
598MadisonAvenue
New York,NewYork 10022

TheNatureConservancy
1815N. Lynn Street
Arlington, Virginia22209

Traffic U.S.A.
World Wildlife Fund
1250 24thStreet,NW., Suite500
Washington,DC 20037
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Mr. BuddyL. Jackson,Director
AtlantaSupportOffice
U.S. Departmentof Energy
730 PeachtreeStreet,NE., Suite876
Atlanta, Georgia30308

Director,EnvironmentalPrograms
DAEN-CWZ-P
PulaskiBuilding
Washington,DC 20314

Director
Division of Water
KentuckyNaturalResourcesand

EnvironmentalProtectionCabinet
5th Floor, CapitalPlazaTower
Frankfort,Kentucky40601

Director
Division ofEnvironmentalServices
Departmentfor EnvironmentalProtection
KentuckyNaturalResourcesand

EnvironmentalProtectionCabinet
5th Floor, CapitalPlazaTower
Frankfort,Kentucky40601

Director
Division of AbandonedLands
Departmentfor NaturalResources
KentuckyNaturalResourcesand

EnvironmentalProtectionCabinet
5th Floor, CapitalPlazaTower
Frankfort,Kentucky40601

Director
Office ofHydropowerLicensing
FederalEnergyRegulatoryCommission
825 North Capitol Street,NE.
Washington,DC 20426

Mr. PaulE. Toussaint
Division Administrator
FederalHighwayAdministration
P.O.Box 536
Frankfort,Kentucky40602-0536

Dr. CarolBaskin
Schoolof Biological Sciences
University of Kentucky
Lexington,Kentucky40506

Dr. EugeneWofford
CuratorofHerbarium
Departmentof Botany
UniversityofTennessee
Knoxville, Tennessee37916

*Dr Bob Kral
Biology Department
VanderbiltUniversity
Box 1705, StationB
Nashville,Tennessee37235

Dr. MurrayA. Evans
BotanyDepartment
University of Tennessee
Knoxville, Tennessee37916

Dr. SusanH. Lathrop,ExecutiveDirector
AmericanAssociationof Botanical

GardensandArboreta,Inc.
786ChurchRoad
Wayne,Pennsylvania19087

Dr. JohnD. Freeman
Departmentof BotanyandMicrobiology
AuburnUniversity
Auburn,Alabama36830

*Dr Leo Collins

Forestry,Fisheries,andWildlife Division
TennesseeValleyAuthority
Norris, Tennessee37828

Mr. Ken Warren,Secretary
HarveyBroomeGroup
SierraClub
105 EvansLane
OakRidge,Tennessee37830

HeadofEngineering
ProjectPlanningandEngineeringBranch
DepartmentofHousingandUrban

Development
RenewalAssistanceAdministration
Room9268
Washington,DC 20413

KentuckyResourcesCouncil, Inc.
P.O.Box 1070
Frankfort,Kentucky40602
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Manager
KentuckyStateClearinghouse
DepartmentofLocal Government
2nd Floor, CapitalTower
Frankfort,Kentucky40601

Mr. Bill Milliken
U.S. NaturalResourcesConservation

Service
771 CorporateDrive, Suite 110
Lexington,Kentucky40503

Mr. RobertMcCartney
Woodlanders
1128 ColletonAvenue
Aiken, SouthCarolina29801

Mr. Allan Jones
TennesseeEnvironmentalCouncil
1700 HayesStreet,Suite101
Nashville,Tennessee37203

Mr. Arthur Smith
WataugaAudubonSociety
100 Otari Drive
Kingsport,Tennessee37664

Mr. Edward Schell
416 LambethDrive
JohnsonCity, Tennessee37601-1042

Mr. JamesE. Daniel, II, President
KentuckyAudubonCouncil
P.O.Box 137
Frankfort,Kentucky40602

Mr. Max E. Medley
Biology Department
University of Louisville
Louisville, Kentucky40292

Mr. GaryMyers,ExecutiveDirector
TennesseeWildlife ResourcesAgency
EllingtonAgricultural Center
P.O. Box 40747
Nashville,Tennessee37204

Mr. Don R. McCormick,Commissioner
KentuckyDepartmentof Fish

andWildlife Resources
NumberI GameFarmRoad
Frankfort,Kentucky40601

Mr. Mike Turner(PD-R)
U.S. Army Corpsof Engineers
Louisville District
P.O.Box 59
Louisville, Kentucky40201

Dr. William H. Redmond
RegionalNaturalHeritageProject
TennesseeValleyAuthority
Norris, Tennessee37828

Mr. Roy Jensen
Division of ParksandRecreation
TennesseeDepartmentofEnvironment

andConservation
401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447

Mr. Julius T. Johnson
DirectorofPublicAffairs
TennesseeFarmBureauFederation
P.O.Box 313
Columbia,Tennessee38401

Ms. LauraKnoth
DirectorofEnvironmentalAffairs
KentuckyFarmBureauFederation
P.O. Box 20700
Louisville, Kentucky40250-0700

Mr. Harry E. Walls
EnvironmentalOfficer
U.S. DepartmentofHousingand

UrbanDevelopment
75 SpringStreet,SW.
Atlanta, Georgia30303-3388

Mr. RobertJoslin
RegionalForester
U.S. ForestService
1720 PeachtreeRoad,NW., Suite800
Atlanta, Georgia30367

Mr. EdwardG. Oakley
Division Administrator
FederalHighwayAdministration
249 CumberlandBendDrive
Nashville,Tennessee37228
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Mr. Bob Rochelle
Division ofForestry
TennesseeDepartmentofEnvironment

andConservation
401 ChurchStreet
8th Floor, L&C Tower
Nashville,Tennessee37243-0447

Mr. JerryLee
U.S.NaturalResourcesConservation

Service
U.S. Courthouse,Room675
801 Broadway
Nashville,Tennessee37203

TheNatureConservancy
SoutheastRegionalOffice
P.O. Box2267
ChapelHill, North Carolina27514

Mr. RichardDutton., Acting Director
KentuckyDepartmentof Highways
Division of EnvironmentalAnalysis
125 Holmes Street
Frankfort,Kentucky40622

Mr. CharlesW. Martin
ActingCommissioner
Departmentfor SurfaceMining

ReclamationandEnforcement
CapitalPlazaTower,3rd Floor
Frankfort,Kentucky40622

Mr. A. StephenReeder,Commissioner
KentuckyDepartmentof Highways
CapitalPlazaTower
Frankfort,Kentucky40601

Ms. SandyBivens,Director
WarnerParkNatureCenter
7311 Highway 100
Nashville,Tennessee37221

DirectorofConservationPrograms
Centerfor PlantConservation
Missouri BotanicalGarden
P.O. Box 299
St. Louis, Missouri 63166

NaturalResourcesProgramManager
HQMC-LFL
Washington,DC 20380-0001

NaturalResourcesDefenseCouncil, Inc.
40 West20th Street
New York, NewYork 10011

Secretary
KentuckyTransportationCabinet
Capital PlazaTower
Frankfort,Kentucky40601

U.S. GeologicalSurvey,WRD/SR
SpaldingWoodsOffice Park- Suite160
3850 HolcombBridgeRoad
Norcross,Georgia30092-2202

MayorPhillip Bredesen
City ofNashville
107Metro Courthouse
Nashville,Tennessee37201

Dr. JaniceCoffey Swab
ConservationCommittee
AmericanSocietyof PlantTaxonomists
MeredithCollege
HunterHall
3800 HillsboroughStreet
Raleigh,North Carolina27607-5298

Dr. Bob Cook
Arnold Arboretum
125 Arborway
JamaicaPlain,Massachusetts02130

Mr. Fred C. Schmidt
Head,DocumentsDepartment- KW
The Libraries
ColoradoStateUniversity
FortCollins, Colorado80523-1019

ProjectManager(7507C)
EnvironmentalProtectionAgency
EndangeredSpeciesProtectionProgram
EnvironmentalFateandEffectsDivision
Office ofPesticidePrograms
401 M Street,SW.
Washington,DC 20460

FishandWildlife ReferenceService
5430 GrosvenorLane,Suite110
Bethesda,Maryland20814
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Ms. Alice L. Gustin
Publisher/Editor
LandUseChronicle
P.O. Box 468
Riverton,Wyoming 82501

*TheNatureConservancy
EasternRegionalOffice
201 DevonshireStreet,5th Floor
Boston,Massachusetts02110

NewEnglandWildflower Society,Inc.
Gardenin theWoods
HemenwayRoad
Framington,Massachusetts01701

*Mr. Rich Owings
North CarolinaArboretum
P.O. Box 6617
Asheville,North Carolina28816

Mr. RobGardner
Curatorof RarePlants
NorthCarolinaBotanicalGarden
University of North Carolina- ChapelHill
CB# 3375,TottenCenter
ChapelHill, North Carolina27599-3375

*Dr. PeterWhite, Director
North CarolinaBotanicalGarden
UniversityofNorth Carolina - ChapelHill
CB Number3375,TottenCenter
ChapelHill, NorthCarolina27599-3375

U.S.ForestService
Wildlife, Fisheries,andRange
1720PeachtreeRoad,NW.
Atlanta, Georgia30367

Commander
Holston Army Ammunition Plant
ATTN: SIOHS-EC(NaturalResources)
4509WestStoneDrive
Kingsport,Tennessee3 7660-9982

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB (T5769C)
401 M Street,SW.
Washington,DC 20460

Ms. RobinRoecker
U.S. ForestService
4931 BroadRiver Road
Columbia,SouthCarolina29210

Dr. HarrietGillett
World ConservationMonitoring Centre
219HuntingdonRoad
CambridgeCB3 ODL
UnitedKingdom

*Independent PeerReviewers

Dr. GaryB. Blank
North CarolinaStateUniversity
Box 8002
Raleigh,North Carolina27695-8002

Mrs. RubyPharr
111 York Street
Morganton,North Carolina28655

*Mr Alan Smith

P.O.Box 887
MarsHill, North Carolina28754

Mr. CharlesP.Nicholson
EndangeredSpeciesSpecialist
TennesseeValleyAuthority
400West SummitHill Drive
Knoxville, Tennessee37902-1499
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